Vanadate affects glucose metabolism of human erythrocytes.
Vanadate causes a rapid breakdown of 2,3-bisphosphoglycerate in intact erythrocytes. This metabolite is nearly stoichiometrically transformed into pyruvate, which changes the cell redox state and enhances the glycolytic flux. The results show that the vanadate effect on 2,3-bisphosphoglycerate, also evident in hemolysates, is attributable to the stimulation of a phosphatase activity of the phosphoglycerate mutase. In agreement with others (J. Carreras, F. Climent, R. Bartrons, and G. Pons (1982) Biochim. Biophys. Acta 705, 238-242), vanadate is thought to destabilize the phosphoryl form of this enzyme which shows competitive inhibition between the ion and 2,3-bisphosphoglycerate in the mutase reaction. A competitive inhibition between vanadate and glucose 1,6-bisphosphate is also found for phosphoglucomutase, without evidence for phosphatase activity toward the bisphosphate cofactor.